Lyophilized powder (BP2FS) of soybeans fermented with Bacillus polyfermenticus KJS-2 (B. polyfermenticus KJS-2) exhibited in vitro antibacterial activities against eight pathogenic bacteria. BP2FS was 
Introduction
Striped beakperch, Oplegnathus fasciatus (O. fasciatus), is one of the most economically important fish in Korea. This ing salmon and shrimp infected with pathogenic bacteria [1, 6, 31] . In 1933, Dr. Terakado isolated several endospore-forming rods from the air, at least four of which were used to make the commercial mixed strain product 'Bispan', which has since been used for the treatment of long-term intestinal disorders for human and animals. 'Bispan' strains are described in the Japanese Pharmacopoeia as amylolytic bacilli [20] . B. polyfermenticus KJS-2 was identified from the 'Bispan' strains and used in this study.
In this paper, we report on the antibacterial activity and preventive efficacy of soybeans fermented with B. polyfermenticus KJS-2 against iridovirus and pathogenic bacteria.
DNA amplification method using polymerase chain reaction (PCR) was performed to determine the infection of iridovirus in O. fasciatus. In addition, various tissues obtained from the viral-infected moribund fish were subjected to cellular analysis through hemacolor staining. 
Materials and Methods

Fermentation
Three ml of TSB medium was used for the growth of the bacterium. One ml from the 3 ml culture was inoculated into 100 ml of TSB medium in a 500 ml flask. All flasks were incubated in a rotary shaker (Seyoung scientific, Korea) under 200 rpm at 37 o C for 16 hrs. Bacterial concentrations were determined by measuring optical density (OD) at 600 nm using a UV/vis spectrometer (Simadzu, Japan), by second the culture with OD=1.2 was used as a seed for sol- μl of distilled water, 1 μl of each 10 pM primer, and 2 μl of template DNA. The virus-specific primers for PCR are designed based on known results (Table 1) Table 2 . PCR products were analyzed in 1.5% agarose gel containing ethidium bromide (0.5 μg/ml) and visualized with a UV transilluminator.
DNAs from iridovirus, Hirame Rhabdovirus, Birnavirus, viral nervous necrosis virus, and viral hemorrhagic septicemia virus were used as templates for positive control. In order to isolate strains, the spleens and kidneys (50 mg) of iridovirus infected five fish were homogenized with a teflon homogenizer in 1ml of 10 mM phosphate buffer solution (pH 6.8) and centrifuged at 12,000 rpm for 10 min at 4 o C to get the supernatant. Subsequently, the supernatant was transferred to a microcentrifuge tube and diluted to 10 mM phosphate buffer solution (pH 6.8). Infection of tissues by patho- 
Results
Antimicrobial activity of BP2FS
The spot-on-lawn method was used to assess antimicrobial activities of BP2FS in three Gram-positive and five (Table 3) . However, the inhibition zone on Edwardsiella tarda ATCC 15947 was not significantly clear.
FS showed no effect of antimicrobial activities against all pathogenic bacteria. These results indicate that BP2FS has a broad spectrum of antibacterial activities in Gram-positive and the Gram-negative bacteria.
(A) (B) (C) 
Effects of BP2FS on Oplegnathus fasciatus
The effects of BP2FS as a fodder additive on body weight, survival rate and mortality were examined. Mean weights in the FD group (67.29±12.62 g) were slightly higher than the equivalent in the UFD group (56.56±8.21 g; Fig. 1 ).
However, there was a dramatic difference between the survival rate of FD and UFD group. After 120 days, the survival rate of FD was 80% compared with 40% in the UFD group. Detection of virus and pathogenic bacteria in spleen and kidney DNA and RNA were extracted from the spleens and kidneys of both the FD and UFD groups and used for detection of virus infection. After conversion of RNA to DNA using reverse transcriptase, all of the DNAs were used as templates for amplification of specific virus genes by PCR methodology (Table 1 and 2). Five sets of PCR primers specific for 5 different viruses were used, but only iridovirus specific gene was detected in UFD fish (Fig. 3) . The PCR product Oplegnathus fasciatus (×400). (Fig. 4) . These results were corresponding to enlarged cells of spleen and kidney [11, 24] .
Discussion
Iridovirus causes large-scale mortality in the striped beakperch, O. fasciatus [13, 33] . Probiotics have been widely tested for use in aquaculture. Previous reports also show a high survival rate for animals when fed probiotics [10, 28, 29] . [8] defined probiotics as a live microbial feed supplement. The benefits of probiotics in preventing diseases caused by pathogenic bacteria are well documented [1, 14, 28, 29] . In particular, Bacillus species have been reported to be successful for a wide range of invertebrates [12] .
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